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COMMENT AND CRITICISM. 


THE ELECTION OF A PRESIDENT of a college or 
‘university, especially in the case of one so vener- 
‘able and distinguished as Yale, is an event of 
great importance. Under the present constitu- 
tion of our colleges, —and it is by no means so 
faulty as some persons declare it to be, — the pres- 
idents not only govern, but they represent their 
institutions. The president’s voice is generally 

| the controlling influence in matters of academic 
' policy and discipline, in financial matters, and 
in the selection of professors and subordinate 
Officers : therefore his importance and sphere of 


Yale will not be left behind in the race of devel- 
opment. He has carefully considered the details 
of university policy and organization, and we 
may be sure that he will guide Yale on the for- 
ward path as rapidly as the college can travel — 
but no more rapidly. That is the great point : 
Yale must grow and develop, but she must not 
lose her character in the process. Educated men 
throughout the country look to President Dwight 
to secure this happy mean. 


IMITATION BUTTER. 

THE manufacture of substitutes for butter origi- 
nated with the production of the so-called oleo- 
margarine, by the French chemist Mége-Mouriez, 
from beef-tallow. During the siege of Paris by 
the Germans, the making of this artificial butter 


| activity are not limited to his own coliege, but 
" are co-extensive with the wide boundaries of 
higher education. This fact has entered, though 


was carried on upon a considerable scale, and was 
first brought prominently into notice. The manu- 
facture of oleomargarine commercially, however, 


“ “perhaps unconsciously, into the popular interest 
_ which has been manifested as to the choice of the 
Yale corporation for the succession to President 
Porter. Undoubtedly the activity of the younger 
alumni of Yale has served to keep the matter 
_ Prominently before the public, but we know that 
: im the university world, at all events, considera- 
tions higher than merely personal ones have been 
_ taken into account. 
1M mneneeneneeree 
_ On Thursday of last week the matter was settled 
' by the election of Rev. Timothy Dwight, professor 
_ of sacred literature in the Yale theological school, 
» to the presidency of Yale college. Professor 
Dwight’s election cannot be called unexpected, 
for the well-informed had some months ago 
’ settled upon him as the coming man. But there 
are elements in the choice which make it a pecul- 
arly happy one. In the first place, no college, 
' however progressive, can afford to break entirely 
With its past, to which, after all, it owes its 
_ Present. The fact that Professor Dwight gradu- 
| ated from Yale in 1849, and has for more than 
thirty years been connected with the college as 
_ tutor and professor, identifies him sufficiently 
' with the traditional policy of Yale to insure that 
twill not be inconsiderately abandoned. Then 
| there are elements in the newly chosen president's 
' Personal views and opinions which promise that 
i} No, 173. — 1886, 


did not cease with the necessity which gave birth 
to it, but with various modifications has increased 
in amount, until now it is believed to have 
seriously damaged the dairy interests of the 
country ; and congress is being urged to pass a 
bill, which, under the guise of a revenue law, is 
really a prohibition law. The agitation has at- 
tracted such general attention, both from dairy- 
men and from consumers of butter, and so much 
misrepresentation and flaming rhetoric have been 
called forth, that it may be worth while to con- 
sider calmly what are the facts in the case. 
Process of manufacture. — Although numerous 
patents have been taken out for the manufacture 
of imitation butter, and a great variety of ma- 
terials have been named in the specifications, the 
process as now conducted is comparatively simple. 
The raw materials are beef-tallow, leaf-lard, and 
the best quality of butter, together with small 
amounts of milk or cream and of butter-color. 
From the beef-tallow is prepared the oleo- 
margarine oil of Mége. The caul fat of freshly 
killed beeves is, after thorough washing, first in 
tepid and then in iced water, allowed to hang in a 
cold room until thoroughly cold. It is then ren- 
dered at a temperature between 130° and 175° F. 
The resulting oil is allowed to cool slowly until 
a considerable portion of the stearine and palmi- 
tine have crystallized out, and the pasty mass is 
then subjected to hydraulic pressure. The still 
fluid portion (about two-thirds of the whole) flows 
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out into a tank of cold water, where it solidifies 
into a granular mass which is known in the trade 
as ‘ oleo-oil,’ or simply ‘oleo.’ The name ‘ oil’ is 
somewhat misleading, as the product is a granular 
solid of a slightly yellow color. Fresh leaf-lard, 
treated in substantially the same way as the beef- 
tallow, yields the ‘neutral lard,’ or ‘ neutral,’ of 
the trade, also a granular solid of a white color. 

The objects of this treatment are twofold, — 
first, to produce fats as free as possible from taste 
or odor ; second, to remove some of the difficultly 
fusible stearine and palmitine in order that the 
finished product may melt readily in the mouth. 

Having thus secured the fats in proper condi- 
tion, the manufacturer proceeds to mix the ‘oleo’ 
and ‘neutral,’—the proportions varying accord- 
ing to the destination of the product; a warm 
climate calling for more ‘oleo,’ a cold one for 
more ‘ neutral,’-— and to flavor the mixture with 
butter. This flavoring is ‘conducted in large, 
steam-jacketed vessels provided with revolving 
paddles, by which their contents can be thor- 
oughly agitated. Here the ‘oleo’ and ‘ neutral’ 
are melted, and thoroughly agitated with a cer- 
tain proportion of milk, or sometimes of cream, 
and a proper amount of butter-color. Forty-eight 
gallons of milk per two thousand pounds of prod- 
uct are stated to be a common proportion. After 
sufficient agitation, the melted mass is run into 
cold water, and as it cools is broken up by paddles 
so as to granulate the mass. After thorough 
washing, it is salted and worked exactly like 
butter. The product is known as oleomargarine. 
Although it contains hardly more than a trace of 
butter-fat, the latter flavors the whole mass so 
strongly that when well salted, as it usually is, it 
might readily pass with an inexpert or careless 
consumer for a rather flavorless butter. Oleo- 
margarine is the cheapest product made. By 
adding to the material in the agitator, or ‘churn,’ 
more or less pure butter, what is known as but- 
terine is produced, two grades of which are com- 
monly sold ; viz., ‘creamery butterine,’ contain- 
ing more, and ‘dairy butterine,’ containing less 
butter. 

Healthfulness. — Very exaggerated and absurd 
statements have been made, especially by the 
dairymen and their organs, regarding the un- 
healthfulness of butterine and oleomargarine. 
The charges have in general been, that the fat 
used is practically uncooked, and that raw animal 
fat is unwholesome ; that filthy fat, and fat from 
diseased animals, are used, and that the product 
contains, or is liable to contain, the germs of 
disease ; and that, in cleansing these diseased and 
filthy fats, dangerous chemicals are used, which 
are not subsequently completely removed. 
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That the fats used are of themselves uawhole- 
some, there is no proof whatever. They contain 
nothing that butter-fat does not also contain, and 
differ from it only by the absence of about six per 
cent of the glycerides of certain soluble fatty 
acids ; viz., caprinic, caprylic, capronic, and bu- 
tyric acids. The only experiments upon the di- 
gestibility of imitation butter are two, by A. A. 
Mayer, upon oleomargarine. These showed a 
difference of only about two per cent in favor of 
butter. That the higher flavor of butter acting 
upon the nervous system would give it a greater 
nutritive value than the flavorless ‘neutral’ or 
‘ oleo,’ may be conceded ; but that an article which _ 
even experts fail to distinguish from genuine 
butter is at any serious disadvantage in this re- 
spect, may well be doubted. 

The manufacturers claim that imitation butter 
can only be made from the best quality of fat from 
freshly killed animals, and I know of no evidence 
which disproves their assertions. The sensational 
article recently published in a prominent agricul- 
tural paper in the north-west, accompanied by 
cuts of the numerous organisms found in butter- 
ine, is of no significance in this connection, both 
because the species described are all harmless, 
and because no comparative examinations of 
genuine butter were made. It is highly probable 
that many samples of the latter would show as 
miscellaneous an assortment of formidable-look- 
ing, harmless organisms as did the butterine. 

On the other hand, however, there is at present 
no guaranty, except the statement of the manu- 
facturers, that diseased fat is not or can not be 
used ; the manufacture being conducted entirely 
without any official inspection, and visitors being 
in most (not all) cases excluded. I believe that 
the chances of disease being conveyed in this way 
are small, but they are not yet proved to be non- 
existent. 

As regards filthy processes of manufacture, it 
may safely be asserted that butterine could not 
successfully imitate butter were it not as clean as 
most things are which pass for clean in this dirty 
world. 

The charge that dangerous chemicals are used 
in the manufacture may be disposed of in a few 
words. If a dangerous amount of any chemical 
which is claimed to be used were left in the fin- 
ished product, the latter would be inedible. Should 
traces of these chemicals be found, their signifi- 
cance would not lie in themselves, but in the 
indication they would furnish that the original 
fats were impure and required chemical treat- 
ment. 

Fraudulent sale. — The evil feature of the trade 
in imitation butter is that it is largely fraudulent. 
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A prominent manufacturer of butterine lately told 
the writer, in response to an inquiry, that, in his 
opinion, not over twenty-five per cent of the 
butterine made in the United States is sold under 
its true name. It may safely be assumed that 
the estimate is not too low, and that fully three- 
quarters of the product is eventually sold and 
eaten as butter. Reliable statistics of the produc- 
tion of imitation butter are not to be obtained, 
so far as I have been able to find, but it must be 
enormous. The fact, which is stated on good au- 
thority, that Chicago, one of the chief seats of the 
manufacture, exports more ‘ butter’ than it im- 
ports, is suggestive in this connection. The man- 
ufacturer, it may be assumed, sells his product 
as an imitation, though even here facilities for 
deception are afforded in the use of such names 
as ‘creamery’ and ‘dairy’ butterine, and in the 
branding of packages with the names of imagi- 
nary creameries. But as the imitation passes 
through the hands of jobber, retailer, and restau- 
rant or boarding-house keeper, to the consumer, 
it undergoes a transformation, until, at the end, 
it is the exception when it is not butter simply, 
with no suffix. Since the imitation can be pro- 
duced much cheaper than the genuine article, 
and can with difficulty be distinguished from it, 
it affords a tempting opportunity to the middle- 
man to increase his profits. As a natural result, 
the manufacture of and trade in genuine butter 
have suffered under this unfair competition, and 
a wide-spread change in the butter trade of the 
cities is taking place. Consumers, wisely or un- 
wisely, are generally very averse to eating butter- 
ine at all, as well as to paying the price of butter 
for it, and in self-defence are coming more and 
more to make contracts for butter directly with 
reliable producers, to the benefit of both parties 
and the injury of the middlemen, who seem now 
to be in a fair way to reap as they have sown. 

Legislation. — The undoubted injury to the 
dairy business wrought by the manufacture and 
fraudulent sale of butterine and oleomargarine 
has been the incentive to an earnest search for a 
remedy ; and the aid of legislation was speedily 
invoked, first in the shape of laws to compel the 
branding of every package of these articles, and, 
later, of laws prohibiting entirely their manufac- 
ture and sale. Neither class of laws proving effec- 
tive, and the New York law having been pro- 
nounced unconstitutional by the court of appeals, 
the aid of national legislation is now being in- 
voked. 

Several bills upon this subject have been in- 
troduced into the present congress; but the one 
which has become most prominent, and has ap- 
parently met with the most favor from the oppo- 
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nents of butterine, is the substitute bill reported by 
the committee on agriculture, by which it is intend- 
ed to indirectly prohibit the manufacture of imita- 
tion butter. There are numerous minor provisions ; 
but the main ones, which render all others super- 
fluous, are the imposition of a license-fee of six 
hundred dollars upon every manufacturer, four 
hundred and eighty dollars upon every wholesaler, 
and forty-eight dollars upon every retailer, and of 
an internal revenue tax of ten cents per pound upon 
all imitations of butter manufactured or imported, 
the tax upon the latter being in addition to the 
customs duty. The internal revenue department 
is charged with the execution of the law. In 
short, it is proposed to tax the business out of 
existence. 

The writer does not hesitate to express his belief 
that the enactment of this law is not desirable. 
As is evident from the description already given 
of the process of manufacture, and as the writer 
is convinced by personal inspection, imitation but- 
ter, when properly made, or when made as the 
manufacturers claim that it is, is a perfectly clean- 
ly, wholesome article of food. Granting this, the 
prohibition of its manufacture is simply class 
legislation, designed to advantage the producer of 
butter by increasing the price of his product, to 
the detriment of the consumer. The dairy inter- 
est of the country is undoubtedly of great magni- 
tude, and may well be fostered in all legitimate 
ways; but no interest has the right to be ‘ pro- 
tected’ at the expense of the whole people. 

Another objection to a heavy tax on this article, 
unless it be absolutely and hopelessly prohibitory, 
is that it will tend to stimulate exactly what ap- 
pears to be now the greatest danger connected with 
the manufacture of butter-substitutes. In addi- 
tion to the pressure of competition, we should have 
the pressure of taxation forcing the manufacturer 
to seek cheaper and cheaper sources for his raw 
materials, and tempting him to use unhealthy 
fats, if he can do so without detection. 

Further, the writer ventures to doubt whether 
the permanent injury which this manufacture 
will work to the dairy interest will be so great, or 
the advantage of its suppression so marked, as is 
commonly supposed, provided that the imitations 
are compelled to be sold for what they are. But- 
terine, undoubtedly, has depressed the price of 
butter, partly by displacing it, and partly by creat- 
ing a general distrust of the genuineness and 
wholesomeness of what is offered to the consumer 
as butter. It is worth considering, however, to 
what extent this would be offset, in time, by the 
increased consumption of butter, both per se and 
in butterine, which will presumably follow from 
its lower price. 
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But while the writer does not advocate legisla- 
tive prohibition, he does most strongly believe in 
the necessity for legislative regulation.. The ob- 
jects to be attained by such regulation are, first, 
to insure that only clean and wholesome materials 
are used in the manufacture, and that the process 
is conducted in a careful and cleanly manner; 
and, second, to compel the sale of the product 
under its own name and on its own merits. When 

this is done, all is done that the state can properly 

do. 

Space forbids entering into any discussion of 
the best methods of reaching these objects. Some 
system of registration and inspection of factories 
would evidently be necessary to accomplish the 
first ; while the second might be attained by com- 
pulsory branding of packages, use of a peculiar 
style of package, requiring manufacturer and 
jobber to keep a record of all packages sold, with 
name of buyer, and numerous other devices. 
Probably both these objects would be most readily 
accomplished by putting the whole matter in the 
hands of the Internal revenue bureau, while it 
might fairly be taxed sufficiently to cover the cost 
of inspection, etc. ' 

Finally, it is to be remembered that butterine is 
but one of many forms of food-adulteration. The 
most satisfactory treatment of the subject would 
be the enactment of general laws, state or nation- 
al, upon the subject of food-adulteration, and the 
provision of an efficient power to enforce them. 

Methods of detection. — There is no simple test 
by which the consumer may determine for himself 
whether a sample of butter is genuine: the adul- 
teration can be detected only by the expert chem- 
ist or microscopist. Butter, as already noted, dif- 
fers from all other animal and most vegetable fats, 
in containing about six per cent of the glycerides 
of certain soluble fatty acids. It is upon this 
fact that all chemical methods for the detection 
of butter-adulteration are based. The original 
method, as proposed by Hehner, consisted in de- 
termining the percentage of insoluble fatty acids. 
In butter this averages about 87.5 per cent, while 
in other animal fats it averages about 95 per cent. 
Koettsdorfer determines the weight of pure potash 
required to saponify one gram of the fat. Owing 
to the lower molecular weight of the peculiar 
acids of butter, more potash is required to saponify 

this fat ; the range being 221 to 232 milligrams of 
potash for butter, and 195 to 197 for other fats. 
Reichert, after saponifying the fat and setting 
free the fatty acids again by addition of sulphuric 
acid, all the operations being conducted in a uni- 
form manner, distils over a fixed volume of the 
resulting liquid, and determines the amount of 
potash required to neutralize it. The distillate 
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from 1 gram of butter-fat requires 13.0 to 14.9 cubic 
centimetres of a deci-normal potash solution ; that 
from other fat, a fraction of 1 cubic centimetre. 

Of these methods, Hehner’s is too tedious for 
ordinary use ; Koettsdorfer’s is very readily and 
quickly applied, and in general gives unequivocal 
testimony as to the genuineness of the sample; 
Reichert’s requires somewhat more time and skill 
than Koettsdorfer’s, but still is a simple method, 
and gives trustworthy results, and has advantages 
in certain cases. 

The results obtained by either of these methods 
may evidently serve as the basis of an approxi- 
mate computation of the extent of the adultera- 
tion. Owing to the somewhat variable composition 
of butter, however, the approximation cannot be 
a very close one, and slight adulterations would 
pass undetected. It will not often be the case, 
however, that butter is slightly adulterated ; so 
that practically but little difficulty will arise from 
this fact, so far as the detection of the falsification 
is concerned. For a calculation of the extent of 
the adulteration, Reichert’s method has proved the 
more satisfactory in my laboratory, Koettsdorfer’s 
giving usually decidedly too low results. 

Cornwall' has recently called attention to the 
fact that cocoanut-oil is said to be used in the 
manufacture of butterine. This oil, unlike most 
others, contains a considerable proportion of solu- 
ble fatty acids; and mixtures of this fat with 
oleo-oil or neutral may be made which behave ex- 
actly like butter with Hehner’s or Koettsdorfer’s 
tests. They may be distinguished, however, ac- 
cording to Cornwall, by Reichert’s method, the 
soluble acids being much less volatile than those 
of butter; the distillate containing, consequently, 
but little of them. 

Besides the chemical methods, the more im- 
portant of which have been described, various 
attempts have been made to devise optical tests, 
but with indifferent success. Among others, Dr. 
Thomas Taylor, microscopist of the U. S. depart- 
ment of agriculture, has described a method which 
has received such extensive notice as to merit a 
few words. He proceeds substantially as follows: 
some butter is melted and ‘boiled’ for a short 
time (that is, the water which it contains is boiled), 
and then allowed to cool slowly. A small portion 
of the solidified butter is mounted in a little olive- 
oil on an object-glass, and under the microscope is 
seen to consist of irregular globular masses con- 
sisting of aggregations of fat-crystals. When 
these are examined with polarized light in the 
dark field, each shows a pretty well defined St. 

Andrew’s cross. Dr. Taylor’s original claim was 
that these globules, and particularly their ap- 
1 Report of New Jersey state board of health. 
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pearance by polarized light, were peculiar to but- 
ter, and could serve as a means of distinguishing 
it from imitations ; and the commissioner of agri- 
culture, in his last report (p. 36), states, that, at 
the time of writing, two convictions for viola- 
tions of the butter-laws had been secured in the 
District of Columbia by the aid of Dr. Taylor's 
method. 

Professor Weber, of the Ohio state university, 

however, has recently shown that lard and oleo-oil 
do not differ essentially from butter in this respect. 
By ‘boiling’ the butter as Dr. Taylor directs, 
some of its water is removed, and a formation of 
minute salt-crystals takes place. As the butter 
cools, these minute crystals of salt serve as neu- 
clei for the formation of the butter-globules. Pro- 
fessor Weber shows that if melted lard or tallow 
be allowed to cool under the same conditions, they 
too form globules which exhibit the St. Andrew’s 
cross. 
In an open letter to Dr. E. Lewis Sturtevant, 
director of the New York agricultural experiment- 
station, Dr. Taylor attempts to break the force of 
Professor Weber’s experiments, and also shifts his 
ground, claiming that the distinguishing difference 
between butter and other fats under the micro- 
scope is that the former, when viewed by polarized 
light through a selenite, shows a uniform tint, 
while the latter exhibits prismatic colors. 

Whether this claim rests on any better founda- 
tion than the former, the writer will not under- 
take to say ; but it is plain that further investiga- 


tion would not be out of place. 
H. P. ARMSBY. 


ENGLAND'S COLONIES. 


THE opening of the Colonial and Indian exhibi- 
tion at South Kensington gave rise to an article 
in the London Times, on the growth of England’s 
colonial possessions. The Portuguese and Span- 
iards, and even the French, were in the field long 
before England. Spain had a settlement in Do- 
minica as early as 1493, and Vasco da Gama 
reached India in 1498. Within very few years 
India and South America had their Portuguese 
and Spanish viceroys. In 1534 Jacques Cartier 
made his famous voyage up the St. Lawrence, 
taking possession of the country in the name of 
the French sovereign. True, Cabot discovered 
Newfoundland and the mainland of North Ameri- 
ca in 1497; but he, like other early western navi- 
gators, simply regarded the new world as a barrier 
on the way to India. It was this latter land 
of fabulous riches that was the goal of the infant 
naval enterprise of England for many years after 
Cabot’s discovery. The Portuguese monopolized 
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the routes by the southern seas, and England had 
not yet a navy to cope with its rival. 

So effort after effort was made, in craft not 
much more formidable than cock-boats, to find a 
passage to India either by the north-west or 
north-east. Not till our own days have these 
passages been sailed over; but long before had 
they been given up as hopeless routes to China 
and India. Many a life did these early attempts 
cost England ; but to them, no doubt, is greatly 
due the rapid progress she made as a naval power. 

Up to the end of the sixteenth century, while 
Portugal and Spain were rapidly extending their 
sway in Asia and America, England had only a 
doubtful possession of Newfoundland along with 
powerful French rivals. Even Sir Humphry Gil- 
bert’s attempt to effect a settlement on the island 
in 1583 can hardly be regarded as other than 
abortive, though it gives Newfoundland a claim 
to be regarded as the earliest British colony. The 
first effective English settlement on the island 
cannot be dated earlier than 1623, long before 
which Virginia had been planted and Jamestown 
founded. True, in 1580 the British flag was 
planted in the West India island of Tobago, but 
that island was not effectively occupied by Eng- 
land till 1763. 

Meanwhile, some roving Englishmen had in 
1605 planted a cross in Barbadoes, inscribed 
‘ James, king of England and of this island,’ 
though there was no actual settlement till 1625. 
Barbadoes is one of the two or three British West 
India islands that never changed hands. After 
all, however, Bermuda may fairly claim to be 
considered the earliest of existing English colonies, 
as it was colonized both from Virginia and Eng- 
land shortly after 1609. But later, during the 
seventeenth century, the growth of England’s 
colonial possessions was slow, if we except the 
New England states and the settlements on the 
east American coast to the south. Leaving these 
last out of view, her colonies at the close of the 
century were few and scattered, compared with 
the enormous territories which Portugal and 
Spain, France and Holland, were endeavoring to 
drain of their wealth. Even in India, during the 
seventeenth century, she can hardly be said to 
have got beyond the factory stage. The East 
India company were simply lease-holders of the 
native princes. Newfoundland, as already in- 
dicated, was only permanently settled in 1623, 
fourteen years after the planting of Bermuda. 
In the same year an English colony was planted 
in Nova Scotia, which then included New Bruns- 
wick, though it was only at the peace of Utrecht 
(1718) that England can be said to have obtained 


undisputed possession. 
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With one or two exceptions, England’s footing 
in the West India Islands during the seventeenth 
and even the eighteenth centuries was exceeding- 
ly unstable: they were being continually bandied 
about between England, France, and Spain before 
the final adjustment at the beginning of the pres- 
ent century. As stated above, an effective set- 
tlement was made in Barbadoes in 1625. Two 
years previously some Englishmen established 
themselves in St. Christopher’s, which, however, 
was not finally ceded to Great Britain till 1713. 
Between 1628 and 1650, Nevis and Turk’s Island, 
Antigua, Montserrat, St. Lucia, and Anguilla re- 
ceived English settlers, though St. Lucia, at least, 
changed hands several times before finally becom- 
ing English, in 1803. 

Crossing over to Africa, we find, that, as early 
as 1588, Queen Elizabeth granted a patent to a 
company to trade to the Gambia ; but no settle- 
ment seems to have been established till 1631, and 
even that can hardly have come to much, since a 
resettlement was made in 1817. Still there was 
a very considerable trade between England and 
West Africa in the seventeenth century, and 
Gambia and other stations became notorious as 
centres of the slave-trade. But their value for 
colonizing and trading purposes soon sank far 
below that of the West Indies and other annexa- 
tions. 

St. Helena became hers by capture in 1651; 
and four years later (1655) Jamaica, the largest 
and richest of her West India possessions, capitu- 
lated to an expedition sent out by Cromwell. 
English factories seem to have been established on 
the Gold Coast in 1661, and her first settlement on 
the Virgin Islands dates from 1668. A small 
English colony was planted in New Providence in 
the Bahamas in 1629, though she had frequently 
to give up possession before the islands finally be- 
came hers, in 1783. 

Meantime, England was rapidly extending her 
sway over the eastern coast of what is now the 
United States ; and these possessions, even in the 
seventeenth century, were of far greater impor- 
tance than all her other acquisitions. 

At the end of the seventeenth century, then, be- 
sides Newfoundland and Bermudas, and a few 
factories on the West African ccast and in India, 
of the present colonial empire England had pos- 
session, more or less stable, of Jamaica, Barba- 
does, St. Christopher’s, Nevis, Turk’s Island, An- 
tigua, Montserrat, Anguilla, Virgin Islands, Baha- 
mas, and St. Helena out in the Atlantic. The total 
area of these did not much exceed sixty thousand 
square miles, for her African and Indian settle- 
ments were little more than stations. Even if we 
added such parts of Nova Scotia and New Bruns- 
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wick as were not occupied by France, the total 
area could scarcely be more than eighty thousand 
square miles. 

During the first half of the eighteenth century, 
if we except the confirmation to Great Britain of 
the ten North American colonies just mentioned, 
and one or two of the West India islands already 
included, the only acquisition of importance as a 
foreign possession was Gibraltar (1704), and that 
not as a colony, but as a strategical station. 

A period of comparative quiescence prevailed 
during these fifty years previous to the outbreak 
of the great and long-continued struggle between 
England and France for supremacy on the seas, if 
not on land. During the first half of the eigh- 
teenth century The East India company’s business 
was steadily extending in India. Comparatively 
few additions were made to the English possessions 
on the North American coast. France claimed all 
Canada, only tolerating the station of the Hudson’s 
Bay company, founded in 1670, and holding the 
Alleghanies as the western limit of English do- 
minion. The position in the West Indies remained 
essentially unaltered, though the development of 
the English plantations in that region was pro- 
ceeding with profitable activity. The few facto- 
ries on the West African coast were of little ac- 
count, the Dutch were still supreme at the Cape, 
and Cook was only beginning his career in the 
Royal navy. 

During the last forty years of the eighteenth 
century, on the other hand, the broad foundations 
of England’s empire beyond the seas were firmly 
laid ; subsequent operations have mainly been in 
the way of development and consolidation. The 
great struggle between England and France for 
supremacy beyond Europe may be said to have 
begun simultaneously in India and Canada. On 
the latter field it resulted in the capitulation of 
Quebec in 1759, followed four years later by the 
cession of the whole of Canada; so that Eng- 
land was virtually mistress of the whole of North 
America. In 1776 the declaration of independence 
was signed, and in 1783 England had to resign 
herself to the loss of by far the most valuable half 
of her dominions in America. 

In the same year as Canada became an English 
possession, the islands of Dominica, Granada, St. 
Vincent, and Tobago were added to her West In- 
dian possessions, followed in 1797 by the surrender 
of Trinidad to Abercrombie by the Spaniards. 
Although Commodore Byron tcok possession of 
the Falkland Islands in 1765, no effective estab- 
lishment was formed there till 1833. In 1783-36 
British Honduras was acquired by treaties ; in 1787 
Sierra Leone was ceded by the native chiefs; 
while in 1788, not quite a century ago, the not 
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very promising foundation of the great Austra- 
lasian group of colonies was laid by the establish- 
ment of a small convict establishment at Botany 
Bay. 

Turning to the east, we find Malacca captured 
from the Dutch in 1795, though it did not finally 
become English till 1823. Penang was colonized 
in 1785, and Province Wellesley in 1798. Much 
more important was the capture of Ceylon from 
the same once supreme colonial power in 1796. 
The battle of Plassey was fought in 1757, and 
within about half a century thereafter, through 
the genius of Clive and Hastings and Wellesley, 
English supremacy was virtually established, 
directly or indirectly, over a great part of the In- 
dian peninsula. Bengal was ceded in 1765, and 
Madras conquered in 1792-1800, having between 
them an area estimated at two hundred and 
ninety thousand square miles, and a population of 
fifty-five millions. 

Thus, then, during the latter half of the eigh- 
teenth century, England had succeeded in rapidly 
increasing her foreign possessions by something 
like six and a half millions of square miles, reckon- 
ing the whole of Australia as virtually annexed. 
During the present century she has been able to 
increase this area by about one-third, half of it, at 
least, in India. While, during the last eighty-six 
years, she has been extending and confirming her 
hold over India, and while she has acquired one 
or two really important additions to her colonial 
possessions, it will be seen that her chief work has 
been to develop and consolidate the acquisitions 
of the latter half of the eighteenth century. 

In the West India region, British Guiana was 
finally annexed in 1803, and St. Lucia in the same 
year, thus completing the present list of her pos- 
sessions in that quarter. Also in 1803 the first 
settlement was established in Tasmania. While 
in this quarter, twenty-six years later (1829) West 
Australia was settled, followed, seven years after 
(1886), by the modest beginnings of South Austra- 
lia at Port Philip. In 1841 New Zealand began 
her wonderful career as a British colony. Ten 
years later (1851) Victoria separated from New 
South Wales, and set up for herself, — an example 
followed by Queensland in 1859. In 1806 the 
Dutch were compelled to hand over to England 
their possessions in South Africa, which by the 
formation of the Natal colony in 1838, and other 
subsequent annexations, have been extended far 
beyond their original boundaries. In 1807 Eng- 
land captured the tiny islet of Heligoland, and 
three years later (1810) Mauritius capitulated, her 
possession of the island being confirmed by the 
treaty of Paris, 1814. A year later (1815) she ac- 
quired the Ionian Islands by treaty, only to give 
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them up to Greece some fifty years after ; and in 
the same year she established her naval station in 
Ascension. Singapore was settled in 1818, and the 
Falklands in 1833. Aden as an outpost of India 
was occupied in 1833. Labuan was ceded in 1846, 
followed by Lagos in 1861, and Fiji in 1874. The 
Straits Settlements were detached from India in 
1867, and set up for themselves as a separate 
colony ; and in 1874 the native states of Perak, 
Selangore, and Sungei Ujong, were placed under 
its protection. 

We all remember the excitement over the occu- 
pation of Cyprus in 1878 ; and while England pays 
tribute for it to the sultan, her real relation to the 
interesting island is indicated by the fact that it 
figures among her other colonies at South Ken- 
sington. The British North Borneo company was 
incorporated by royal charter in 1881; and the 
fact of its having a court to itself at South Ken- 
sington may be taken as a tacit admission that 
its territory is reckoned among her colonies. Eng- 
land has hardly yet recovered from the excitement 
of raising the British flag over southern New 
Guinea, the Niger mouths, and Bechuanaland, in 
1884 ; while at this very moment her soldiers and 
civil servants are busy getting into working-order 
the extensive territory of upper Burmah, pro- 
claimed English on the first day of the present 
year. This last annexation, however, belongs 
rather to the record of her dominion in India, 
which has advanced so rapidly that the two hun- 
dred and ninety thousand square miles and the 
fifty-five million inhabitants of 1800 have grown 
to something like a million and a half of square 
miles and two hundred and eighty millions of 
population. To the above might be added such out- 
lying spots as the Kuria-Muria Islands, the Keel- 
ing Islands, and Port Hamilton, in Asiatic waters; 
Berbera on the north-east African coast, and 
Socotra off it ; the islands of Rotumah, Auckland, 
Lord Howe, Caroline, Starbuck, Malden, ana 
Fanning, in the Pacific ; not to mention the Nico- 
bars and Andamans, attached to India. 

Thus, then, while the beginnings of the greatest 
colonial empire on record go back some three 
hundred years, by far the greater proportion of 
England’s foreign possessions have been acquired 
during the last hundred and twenty years. 





LONDON LETTER. 


THE conversazione of the Royal society, on 
Wednesday evening last (May 12), was even more 
successful than usual, special pains having been 
taken to bring together objects of interest. Partly, 
perhaps, on this account, and also because it was 
the first reception of the new president, Prof. G. 
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G. Stokes, the attendance also was unusually 
brilliant. Prominent among the exhibits was a 
microscopic section of the third or parietal eye 
discovered three days previousiy in the New Zea- 
land lizard, Hatteria punctata, by Mr. Baldwin 
Spencer of the University museum, Oxford, who 
has described it in full in Nature for May 18. 
Mesial sections of a frozen chimpanzee and a 
frozen orang-outang, by Prof. D. J. Cunningham, 
attracted much attention, as did a collection of 
micro-organisms by Mr. F. R. Cheshire, and of 
photomicrographs of bacteria by Mr. E. M. 
Crookshank. To chemists, specimens of the new 
element germanium, which appears to be the 
ekasilicium predicted by Mendellieff in his period- 
ic law (lent by Professor Winkler of Freiburg), 
were specially interesting. Mr. Howard Grubb 
exhibited a model of the proposed equatorial and 
observatory for the great 36-inch refractor for the 
Lick observatory in California, in which all the 
required motions of telescope, dome, and rising 
floor are effected by water-power, and are con- 
trolled by an electrical arrangement, the com- 
mutator of which is portable, and carried by the 
observer, thus obviating the necessity of assist- 
ants. Various electrical appliances, such as the 
powder-magazine lamps of Mr. J. Pitkin, weigh- 
ing six pounds, and lasting ten hours, De la Rue’s 
chloride-of-silver battery, arranged for electric 
lighting, and the miner’s electric lamp of Mr. 
Swan, illustrated the advances in practical elec- 
tricity; the chief object of purely scientific inter- 
est in this connection being the voltaic cells, 
with solid electrolytes, described by Mr. Shelford 
Bidwell in the Philosophical magazine for Oc- 
tober, 1885, and the induction bridge of Professor 
Hughes. Objects connected with the Hell Gate 
explosion, near New York, exhibited by Dr. H. 
Sprengel, were shown, and near them was a new 
and extremely powerful electrical -influence ma- 
chine with eight disks working within a glass 
case. Captain Abney and General Festing ex- 
hibited their color-photometer ; and several series 
of stellar and solar photographs by the brothers 
Henry, Janssen, the solar physics committee, 
Common, Dr. Gill, and others, illustrated the 
recent advances in celestial photography. Dr. 
Auer von Welsbach’s incandescence system of 
burning gas, whereby a light of twenty-five 
candle-power was obtained with a consumption 
of two and one-half cubic feet per hour, attracted 
much attention. An ordinary Bunsen flame is 
used, the incandescence being obtained from a 
cylindrical ‘wick’ of net or muslin soaked in a 
solution of metallic salts, zirconium being one. 
The arrangements for the Birmingham meeting 
of the British association are now completed. On 
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Wednesday evening, Sept. 1, the president-elect, 
Sir William Dawson, of the McGill college, Mon- 
treal, will deliver his address. The other two 
evening discourses at general meetings will be on 
Sept. 3, by Prof. W. Rutherford, on ‘The sense of 
hearing ;’ and on Sept. 6, by Mr. A. W. Riicker, 
on ‘Soap-bubbles.’ The various sections will be 
presided over by (A.) Prof. G. H. Darwin, (B.) Mr. 
W. Crookes, (C.) Prof. T. G. Bonney. (D.) Mr. W. 
Carruthers, (E.) Maj.-Gen. Sir F. J. Goldsmid, 
(F.) J. Biddulph Martin, (G.) Sir J. N. Douglass, 
(H.) Sir George Campbell. The meeting will con- 
clude on Wednesday, Sept. 18. 

The Colonial and Indian exhibition, opened by 
the queen on May 4, with an amount of public 
and state ceremonial not seen since the corre- 
sponding ceremony in 1851, well illustrates in many 
ways the advances in practical science made in 
the various colonies. The grounds are lighted 
every evening by 9,700 glow-lamps, which are 
simultaneously illuminated, the current for which 
is supplied by four Elwell-Parker self-regulating 
dynamos, each of which can supply a current of 
250 ampéres with an electromotive force of 250 
volts when running at 300 revolutions. The offi- 
cial catalogue contains a vast mass of statistical 
information, most carefully compiled, relating to 
the history, recent advances, and present condi- 
tion, of India and the chief colonies. 

The still exceptional weather deserves a word 
of comment. On the night of April 30, 13° of 
frost were registered close to London; on the 
afternoon of May 7, 79° in the shade, and 130° in 
the sun, were registered at the same place. The 
temperature that week was 6° above the average ; 
and at the present moment (May 15) accounts 
are coming to hand of floods in ail parts of the 
country heavier than have been experienced for 
many years, by which railway embankments and 
bridges have been wrecked, while in the north of 
Scotland and Ireland severe snow-storms have 
occurred. The details of the ten-minutes burri- 
cane at Madrid two days ago, which uprooted two 
thousand trees, wrecked several houses, palaces, 
etc., killed twenty-four people and injured hun- 
dreds, and devastated a large country district, 
read more like those of the American or tropical 
tornadoes than of any thing known in Europe. 

The Iron and steel institute has just been hold- 
ing its three-days’ annual meeting in London, 
under the presidency of Dr. Percy, who contrib- 
uted two papers himself, — on steel wire of high 
tenacity, and on a rare blast-furnace cinder. Mr. 
F. W. Gordon of Philadelphia furnished an ac- 
count of some points in American blast - furnace: 
practice. The international character of the in- 
stitute was shown by the fact that one-third of 
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the papers were by other than British subjects. 
Dr. Sorby’s paper on the application of very high 
powers to the study of the microscopical struc- 
ture of steel was probably the paper of most 
purely scientific interest. 

On May 12 occurred the annual presentations 
for degrees at the Uriversity of London, when a 
very large number of graduates of both sexes had 
their degrees formally conferred. The chancellor, 
Lord Granville, being in attendance on the queen 
at Liverpool, the ceremony was performed by the 
vice-chancellor, Sir James Paget, who, after re- 
ferring to the loss sustained by the university in 
the deaths of Dr. Carpenter and Dr. Storrar (both 
noticed at the time in this correspondence), gave 
some interesting statistics of its growth. It was 
now fifty years old, and 54,630 students had 
graduated. In 1888 it only had 28 candidates ; 
in 1860, 788; and in 1885, 3,477. With its num- 
bers its influence had increased, and it attracted 
students from all the colonies and from India, as 
well as from England. Among its distinguished 
graduates were Sir H. Roscoe, Sir W. Jenner, 
Lord-Justice Fry, and the present lord-chancellor. 
At the meeting of convocation on the previous 
day, a scheme for degrees in engineering science 
was, on the motion of Prof.W. C. Unwin and Mr. 
W. Lant Carpenter, unanimously adopted, and 
sent up to the senate for consideration. A move- 
ment is in contemplation to celebrate the jubilee 
of the university. 

In an interesting paper given last night before 
the Society of telegraph engineers, upon long- 
distance telephony, by Mr. W. H. Preece, the sys- 
tem of trunk-line (American, ‘extra territorial’) 
working was described, and some very curious 
statistics were given. At the end of 1877, 780 
telephones existed in the United States, and at the 
end of 1885 there were 325,570 telephones, and 782 
telephonic exchanges. In England at the same 
date there were only 13,000, or about as many as 
were used in New York and Brooklyn alone; 
while Canada, with its population of three mil- 
lions, employed 18,000. Of European cities, Ber- 
lin possessed the most, 4,248, London coming sec- 
ond with 4,198. The most complete development 
he had seen in any country was in the group of 
towns of which Newcastle-on-Tyne was the centre. 
Long-distance speaking was entirely a question of 
line wire, not of instruments. M. Van Ryssel- 
berghe spoke in the discussion, and detailed some 
of his recent experiments in the states. He is 
about to connect Paris, Brussels, Amsterdam, and 
Rotterdam by his simultaneous telegraphic and 
telephonic arrangements. 

The report for 1885, of the inspectors on experi- 
ments on living animals, under the vivisection 
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act, has just been issued. The total numbers of 
experiments was 800; 210 being done under the 
restrictions of the license alone, and 82 lecture 
demonstrations under similar restrictions. In all, 
except those under a special certificate, the animal’ 
is rendered insensible during the whole of the ex- 
periment. In most of the experiments where an- 
aesthetics were dispensed with, the operation was 
simple inoculation or hypodermic injection ; so 
that the number of animals that suffered any ap- 
preciable pain was 35 or 40, and these, for the 
most part, frogs. Although the number of experi- 
ments in 1885 was nearly double that in 1884, there 
was no increase of suffering to the animals em- 
ployed. 

The report of the inspector of fisheries has just 
been issued, and gives interesting details on the 
trade in eels between London and the continent. 
From Holland 1,000 tons are sent annually to 
Billingsgate (London) alone, the total annual value 
of eels consumed in England being about two and 
a half million dollars. An admirable contrivance 
is described for reviving them from their exhaust- 
ed condition on arrival. At the Society of arts 
this week, Mr. J. Willis Bund read a paper on the 
proposed fishery board for England and Wales, 
showing that their fisheries had relations at pres- 
ent with at least five government departments : 
viz., the home office, the foreign office, the ad- 
miralty, the customs, and the board of trade. The 
total value of the English and Welsh fisheries 
was probably between eight and ten million dol- 
lars, but an annual statistical account of them was 
a very great want. 

Mr. W. Bateson of St. John’s college, Cambridge, 
is about to proceed to Central Asia for the purpose 
of investigating the fauna of the Sea of Aral 
and the smaller lakes in its neighborhood. Mr. 
Bateson is already well known as a morphologist, 
having paid two visits to the Chesapeake zodlogi- 
cal laboratory of the Johns Hopkins university for 
the purpose of studying the development of the 
American species of Balanoglossus; and he now 
proposes to collect large numbers of the Mol- 
lusca and Crustacea of the Central Asian lakes, for 
the purpose of studying the range of variation 
within specific limits. w. 

London, May 14. 





NOTES AND NEWS. 

ALTHOUGH the university of the state of New 
York exists only on paper, yet its annual convo- 
cations are meetings of considerable scientific in- 
terest and importance. This vear the convocation 
will be held at Albany on July 6, 7, and 8, The 
announcement includes the following important 
papers, all of which will be followed by a discus- 
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‘sion of the subjects presented: Tact in teaching, 
by Rev. Brother Noah, professor of English litera- 
ture in Manhattan college; Manual training, by 
Principal S. G. Love of the Jamestown union 
school ; The present status of entomological sci- 
ence in the United States, by J. A. Lintner, Ph.D., 
state entomologist ; Has the college a logical place 
in the American system of education? by Prof. 
Oren Root, Ph.D., of Hamilton college, and Prof. 
8S. G. Williams, Ph.D., of Cornell; The ‘natural 
method’ of teaching languages, by L. Sauveur, 
president of the College of languages, New York 
City, and Principal George C. Sawyer of the Utica 
free academy; The educational uses of museums 
of natural history, by James Hall, director of the 
New York state museum of natural history: Sys- 
tematic habit in education, by Principal E. H. 
Cook of the Potsdam normal school; Elective 
studies in college, by President James McCosh, 
LL.D., of the College of New Jersey ; The mutual 
relations of the colleges and academies, by Presi- 
dent Charles K. Adams, LL.D., of Cornell univer- 
sity. There will also be a conference upon college 
education in the state of New York, which will be 
presided over by Chancellor Sims of Syracuse uni- 
versity, who will open the discussion as to the 
classical requirements for the degree of A.B. 
Among those who intend to participate in the 
conference and discussions are Presidents Dodge of 
Madison university, Darling of Hamilton, Potter 
of Hobart, Fairbairn of St. Stephen's, Ryan of 
Niagara university, Webb of the College of the 
city of New York, Adams of Cornell, Taylor of 
Vassar, and Forsyth of the Rensselaer polytechnic 
institute. 

—The Indiana academy of sciences held its 
field-meeting at Brookville, lay 20 and 21. The 
days were spent in field-work, and the academy 
held meetings at the town-hall in the evenings. 
On the evening of May 20, the academy was wel- 
comed by D. W. McKee, president of the Brook- 
ville society of natural history. To this President 
D. S. Jordan responded. Prof. J. C. Branner de- 
livered an address on ‘‘ The relations now existing 
between geologists and the people.” Friday even- 
ing Prof. D. S. Jordan delivered an address on 
‘Darwin,’ which was discussed by Prof. D. W. 
Dennis. Prof. Jordan then spoke concerning the 
different methods employed in catching fish. Prof. 
Branner gave an account of the ways in which 
corals are procured. Prof. P. 8. Baker spoke of 
‘The progress of toxicology.’ The academy will 
hold its annual meeting at Indianapolis in Decem- 
ber next. 


— The opening of the Carnegie laboratory a year 
ago, and the endowment of hospitals by the Van- 
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derbilt family, have been followed by the an- 
nouncement of two new laboratories for the ad- 
vancement of medical science, — one in Brooklyn, 
and the other in New York. The former will be 
known as the ‘Hoagland laboratory of the Long 
Island college hospital,’ and is the gift of Dr, ©, 
N. Hoagland, a physician of Brooklyn. It will be 
devoted to bacteriological, physiological, and path- 
ological. purposes, and will be equipped with all 
the best modern appliances, together with a select 
library and museum. It is intended not only asa 
means of teaching the students of the college, but 
also as a place where physicians and others desir- 
ous of prosecuting original investigation can find 
the necessary apparatus and facilities. The new 
laboratory to be established in New York is to be 
known as the ‘ Loomis laboratory,’ and is to be in 
connection with the University medical college, 
The name of the donor is still unknown, but the 
name it is to bear is a tribute of respect to the 
well-known teacher, Prof. A. L. Loomis. 


— The first annual meeting of the University 
science club, of the University of Kansas, was 
held Friday, May 21. The programme, as arranged, 
was as follows: E. H.S. Bailey, On the viscosity of 
fats and oils; L. L. Dyche, Methods of studying 
the food-habits of birds ; J. D. McLaren, Notes on 
Pogonomyrmex occidentalis (agricultural ants of 
Kansas); Richard H. Short, A determination of 
the force of gravity on Mount Oread; R. L. Me- 
Alpine, A determination of the accuracy of the 
solar attachment to the engineer’s transit ; E. C. 
Franklin, on a variety of orthoclase from Had- 
dam, Conn.; L. E. Sayre, A new appliance for the 
rapid collection of precipitates ; F. H. Snow, The 
transitional character of the essential organs in 
the white maple (Acer dasycarpum); W. S. Frank- 
lin, A modification of Le Clanche battery; F. O. 
Marvin and Richard Birbeck, Gauging of the Kan- 
sas River; V. L. Kellogg, Bird parasites ; J. D. Me- 
Laren, The structure of Unio laevissimus; E. L. 
Nichols and W. S. Franklin, On the influence of 
magnetism upon electromotive force; E. H. 8. 
Bailey and S. H. Wood, Note with reference to 
the effect of boiling upon the solubility of tannin 
in coffee; F. H. Snow, Some results of eighteen 
years of meteorological observations at Lawrence, 
Kan. 


— The following comprise the latest changes in 
the coast and geodetic survey ; Professor Davidson 
has finished his work on astronomical latitude ob- 
servations at Portland, Ore., and is about to re- 
turn to San Francisco; Assistants Lawson and 
Dickens are at work near Los Angeles, while 
Assistant Rogers has finished the work of resur- 
veying on the Straits of Karquines, at the mouth 
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of the Sacramento River, and is now making a 
resurvey in the vicinity of Golden Gate ; various 
acting assistants in the coast and geodetic survey 
are preparing to take the field the first of June, to 
continue the work of furnishing points and data 
to different state surveys, Professor Buchanan go- 
ing to Tennessee, Professor Campbell to Indiana, 
Professors Barnard and Merriman to Pennsylvania. 
Chart No. 2, from the mouth of St. John’s River 
to Jacksonville, Fla., embracing the latest hydro- 

ic work, and the improvements of the jetties 
at the mouth of St. John’s, is now ready for dis- 
tribution to agents. 

—At a meeting of the Royal geographical so- 
ciety on May 11, a paper was read by Prof. W. M. 
Ramsay on ‘ Roman roads and English railways in 
Anatolia.’ Before the reading of the paper, the 
chairman announced that royal medals had been 
awarded to Major A. W. Greely, commander of 
the U. S. Arctic expedition of 1881-84, for having 
so considerably added to our knowledge of the 
shores of the Polar Sea and the interior of Grin- 
nell Land, and for the narrative of the expedition 
which he has just given to the world ; and to Sig- 
nor Guido Cora, for his important services as a 
writer and cartographer in advancing geographical 
knowledge, promoting the study of geography, 
and defining its position as a science. Professor 
Ramsay’s paper detailed the results of his re- 
searches into the system of Roman roads in Ana- 
tolia, and the conclusions to be drawn from those 
researches as to the considerations which influ- 
enced the Romans in the formation of those roads. 


— Another comet in Virgo was discovered Sat- 
urday morning, May 22, by Mr. Brooks. As 
determined by Professor Swift at the Warner 
observatory at ten o’clock Sunday evening, its 
position was, right ascension, 11h 51m 15s; dec- 
lination, north 8° 55’ 15’. It has a slow motion 
south-east. It is very large, but faint. This dis- 
covery secures to Mr. Brooks the three first Warner 
prizes of the year. 

— Commodore George E. Belknap has been de- 
tached from duty as superintendent of the naval 
observatory at Washington, and ordered to com- 
mand the Mare Island navy-yard, California, about 
the middle of June. Lieutenant Bowman and 
Ensign Taylor have also been detached from the 
observatory. Commodore Belknap’s successor has 
not been announced. 

— The executive committee of the International 
institute of statistics met at Cologne on May 1, 2, 
8,and 4. The members present were Sir Rawson 
W. Rawson (England), president; M. Levasseur 
(France), Herr Hofrath Neumann-Spallart (Austria), 
M. L. Bodio (Italy), and Mr. John B. Martin (Eng- 


land). It was decided that the meeting of the 
institute this year should be held at Rome, from 
Sept. 283 to Sept. 29. The programme was drawn 
up, and a list of subjects to be discussed adopted. 





LETTERS TO THE EDITOR. 
«*%s Correspondents are requested to be as as possible. The 
writer's name is in all cases required as of good faith. 
A new museum pest. 

In a collection arranged to illustrate a course in 
paleontology at the Museum of comparative zodlogy, 
a new set of labels was introduced last year, which 
has since been very much injured by the attacks of 
an insect, Lepisma domestica, —the silver-fish, in 
popular language. The labels are similar in plan to 
those which are used in the paleontological depart- 
ment of the national museum. They are made of 
thick paper, heavily sized with starch, with head- 
ings, and a border-line printed in black ink. They 
are bent at a right angle in the middle. The speci- 
men is set on the lower half, while the description of 
the same is written on the upturned portion, render- 
ing it visible without the necessity of lifting the 
specimen,—a distinct advantage, especially for 
class-room use. There are about seven hundred 
labels in use, and all, at the time of examination, 
had been written within ten months ; yet not a single 
one had wholly escaped from the attacks of Lepisma. 
Many were eaten enough to obliterate the writing, 
and riddle the paper with holes ; and all gradations 
between slight and extensive injury exist. Paper 
trays in which the specimens are kept, and which ap- 

rently contain no sizing, are not at all eaten. The 
abels are eaten on all parts except underneath, where 
pressed against the paper tray by weight of the 
specimen. The parts covered with printer's or writ- 
ing ink are eaten quite as much as those which are 
not, contrary to the observations of others cited be- 
low. Careful search in the early winter led to the 
discovery of perhaps half a dozen specimens of 
Lepisma, but none have been seen since. 

I have seen labels written on various kinds of 
paper, in the same and other departments of the 
museum, eaten by Lepisma ; also a photograph, wall- 
paper probably, and an old engraving in New York. 
In this last the white portions were most affected, 
but some parts closely covered with printer’s ink 
were eaten. 

I have made many inquiries from naturalists and 
others, concerning the destruction done by Lepisma ; 
but to most it was new. The late Prof. C. E. Ham- 
lin of the museum said he had seen paper eaten, and 
titles eaten off the backs of books, where they had 
been attached by starch paste, but was confident that 
unsized paper was never affected. Prof. R. P. 
Whitfield of the American museum said that he had 
known injuries to labels to have been committed by 
Lepisma. Prof. F. W. Putnam, of the Museum of 
archeology and ethnology, showed me many labels 
which had been eaten, or entirely reduced to powder, 
by Lepisma. Mr. S. Henshaw, of the Boston society 
of natural history museum, had known of injuries, 
and, enclosing Lepisma in a jar with paper, found 
that the insects eat large holes in it. 

It is clear that Lepisma, if not a very common 
visitant to museums, is at least a dangerous one 
when it does appear, and it behooves naturalists to 
be on the lookout for it. Labels, of course, are a 
most essentially important thing, and it seems not 
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overcautious to say that some means should be taken 
to prevent their being destroyed by insect foes. 

f labels should be dipped in an alcoholic solution 
of corrosive sublimate, it would doubtless render 
them perfectly safe from the attacks of Lepisma, 
and other insects as well. In poisoning dried plants 
to prevent the attack of insects, botanists use a solu- 
tion of the strength of one ounce of corrosive sub- 
limate to a quart of alcohol. The same, or a solution 
of double strength, would seem advisable for labels. 
If, after dipping, they are dried between sheets of 
blotting-paper under a weight, or in a letter-press, 
the labels will not curl, or be injured in any way. 
Corrosive sublimate, under the conditions of a cab- 
inet, is a perfectly stable compound, and would re- 
tain its protecting-qualities for all time; whereas 
most insecticides have to be renewed occasionally, 
and would render themselves objectionable in one 
way or another by their presence. Labels may be 
treated with great rapidity if a large number are 
done at one time. Those y written on may be 
poisoned without affecting the ink ; at least, such has 
been my experience. 

Paper sized with lead migat be proof against in- 
sects ; and I have not seen any injuries done to labels 
sized with rosin, though a large number were in the 
cases where Lepisma committed its ravages. 

Labels, after being written, could be coated over 
with water-glass (silicate of soda), which forms a 
hard, transparent glaze, and would surely be proof 
against insects ; but it is objectionable, in that it 
takes a good deal of time to brush over each label 
after writing it, and, besides, the label curls some- 
what in drying. 

Professor Hagen has been told by ladies that their 
silk dresses, always black ones, had been destroyed 
by carpet-bugs, and has answered that they only 
attack wool, and has only lately learned that Lepisma 
did the damage. He also says that gold lettering on 
the backs of books, which is commonly done by 
putting gold on paste and burning it in, has been un- 
dermined by Lepisma. 

When I first showed the labels to Prof. H. A. 
Hagen, seeking his advice, he was much puzzled, as 
he thought Lepisma could not have eaten them, and 
Anobium, the great library pest, does not like starch ; 
in fact, he says it has been recommended to use 
such paste as is made of pure starch, in binding 
books, to avoid the latter. 

Professor Hagen was much inte rested in this pest, 
new as such to him, and, looking up the literature 
of the subject, read a paper on it before the ‘ Thurs- 
day club.’ Part of his delightful paper was pub- 
lished in the Boston evening transcript of March 13. 

He very kindly wished me to write an account of 
what I had observed in regard to Lepisma, and to 
add from his manuscript the facts which he has 
gathered : they are contained in abstract in the fol- 
lowing : — 

Lepisma destructive to the labels is a true Ameri- 
can insect, described by Professor Packard as L. 
domestica. There are half a dozen species in the 
United States. The principal one in Europe is L. 
sacebarina, the small blue silver-fish. This insect is 
found in dark corners, and near provisions. In 
Europe it has always, but without proof, been con- 
sidered as imported from America It has been 
known there for over two hundred years; but its 
existence cannot be traced before the discovery of 
America. The whole of its flexible body is covered 
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with fine irridescent scales which have been used ag 
delicate microscopical tests ; and to these hairs it 
owes its common name of silver-fish. 

Nearly six years ago, at a meeting of librarians in 
Boston, Professor Hagen read a paper on library 
pests. After a review of the literature then at com 
niand, he concluded that only two North American 
insects were to be considered very dangerous to 
— the white ant ; and Anobium, a small beetle which 
is also injurious to old furniture. These additions to 
his communication have been published ; but they 
contain only isolated cases, certainly nothing of gen- 
eral importance. 

The earliest notice of the small European species 
is in R. Hooker’s ‘ Micrographia,’ a folio published in 
London in 1665, and containing an account of in- 
numerable things examined under the microscope, 
It is still respected for the accuracy of the author's 
statements. He figures Lepisma, and calls it book- 
worm, and says it corrodes and eats holes in the 
leaves and covers of books. On Mr. Hooker's 
authority, Lepisma was reported as injuring books; 
but as Mr. Hooker apparently confounded destruc- 
tion done by Anobium with that of Lepisma, and 
since during the next hundred years no damages due 
to the latter were observed, the observation was 
doubted ; and Professor Herman of Strasburg, in 
his prize essay on library pests, declared, in. 1774, 
that Lepisma was erroneously recorded as injurious 
to books. For this reason, Professor Hagen did not 
mention Lepisma in his communication on library 
pests ; the more so, as again in the next hundred 
years no new observations had been recorded. 

Soon after his communication, new proofs of the 
depredations of Lepisma were observed. Professor 
Westwood of Oxford showed at the Naturalists’ as- 
sociation in 1879 a framed and glazed print, in which 
the plain paper was eaten, while the parts covered 
with printing-ink were untouched. He mentioned 
that the same fact had been observed in India, where 
government records had been injured in a similar 
way. Patrick Brown says, in his ‘ Natural history 
of Jamaica,’ that L. saccharina is very common 
there, and extremely destructive to books and wool- 
len clothing. This statement was reproduced by 
Linnaeus, but was later considered as unreliable. 
M. de Rossi writes, in 1884, that L. saccharina likes 
damp places. It destroyed paper-hangings in his 
house, muslin curtains were perforated, and living 
animals found near the holes; also insect-boxes, 
and wings of butterflies, have been damaged. 
Professor Liversidge, in Sydney, reports the same 
year that L. saccharina is very common in New 
South Wales. He says it does not do much harm to 
books, as it cannot get in between the leaves, but 
injured loose papers, maps, and labels. The loose 
edges of piles or bundles of letters suffered more 
than the interior. The same calamity is reported by 
Mr. H. Lucas, assistant in the museum of the Jardin 
des Plantes in Paris. He says L. saccharina destroys 
labels of white paper, but parts printed on with 
minium and oil remained untouched. Labels of 
starched paper were much injured, but only the 
white parts. When leaving the country in 1862, he 
put in a drawer various articles of starched clothing, 
and, returning after six weeks, found numerous holes 
in it, and Lepisma near by. Dr, Aube, in Paris, 
says that the black part of the backs of books has 
been nearly destroyed, probably by Lepisma. The 
well-known antiquary, Mr. Quaritch of London, 
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ined in 1870 of injuries done to books by 
; and Mr. Lewis, after careful examination, 
stated, that, on account of parts of the bindings hav- 
been eaten, the books fell to pieces. He con- 
Shed it impossible for Lepisma to Sie holes in the 
which holes were probably made by Anobium. 
Mr. Morrill, head master of the Boston Latin school, 
has sent books at different times to Professor Hagen, 
which were injured by isma, and specimens of 
the obnoxious insect as well. Professor Packard, in 
his guide, speaks of silk being eaten by Lepisma, 
which also devours paste, making holes in the leaves 
of books. Also Mr. Horne of London alluded to 
the damage done to silk garments iu India by Lepisma. 
The insect doubtless attacks the silk for the stiffen- 
ing-matter in it, but nevertheless destroys the fabric. 
Finally Mr. Adkin showed a species of Lepisma 
which damaged account-books kept in an iron safe 
in London, 

After all these reliable facts, there is no doubt that 
Lepisma may become very destructive to maps, 
engravings, photographs, herbariums, and other 
things, if left undisturbed. The question, why has 
it not been observed long ago? may be answered by 
the fact that they run so swiftly that they are easily 
overlooked. 

If we tabulate all the facts, we find directly that 
all damages, excepting to paper, have been inflicted 
on clothing. muslin curtains, etc., which were invari- 
ably starched, or finished with some stiffening size. 
I found a set of labels in the museum which had 
apparently been eaten by Lepisma, but which, on 
most careful tests being made, proved to contain no 
starch. 

Lepisma is easily destroyed by insect-powder, 
which kills all that it reaches ; and Professor Hagen 
recommends the same to be sprivkled about silk 
dresses, or the drawers and closets where such 
articles, or others likely to be attacked by Lepisma, 
are kept. He would cover the backs of valuable 
framed engravings with common, unsized paper, 
fastened with a paste mixed with insect-powder. 
All papers, where pressed closely together, are not 
reached by Lepisma, and in this way large numbers 
of accidents may be avoided ; or, if they would be 
injured by pressure, they will be safe kepi in simple 

board boxes, made to close perfectly, so that 
the little pest could not find an entrance. 
Ropert T, JACKSON. 


[This obliteration of labels by insects, presumably 
by species of Lepisma, has long been a source of 
annoyance in the paleontological department of the 
Yale college museum, To remedy the evil, the labels 
have been, for some time past, prepared by soaking 
in a solution of corrosive sublimate or arseniate of 
potash.—Eb. | 


Evolution and the faith. 

It seems almost a pity that a magazine with the 
splendid reputation that the Centwry possesses for the 
encouragement it has given in past years to our con- 
temporaneous expounders of modern thought, should 
admit to its columns such a contribution as the one 
that appears in the May number, from Mr. T. T. 
Munger, bearing the above title. 

Mr. Munger closes the essay in question by indicat- 
ing ‘in a categorical way the lines upon which 
further study should be pursued” with respect to 
evolution. 
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The several lines laid down in this category are 
divided into two sections, which are, 1°, ‘‘ the re- 
spects in which evolution, as a necessary process in 
patural and brute worlds, does not wholly apply to 
man;” and, 2°, the ‘‘ contrasting phenomena of 
evolution under necessity, and evolution under free- 
dom.” The first section indicates ten lines for 
further research into the laws involved; and the 
second, six. It would occupy far too much space 
here to reproduce ali of these in the words of our 
author ; and especially is this unnecessary, as it is 
my sole object to endeavor to show the general fal- 
lacy that pervades them all. 

It must be evident to every one of us that Mr. 
Munger’s chief error lies in the fact, that, in draw- 
ing up these ‘ further lines for research,’ he has kept 
—_ before his eyes an idealized man and an ideal- 
ized brute. May I ask our author where that hard 
and fast line is to be drawn, where ‘ instinct yields 
to conscious intelligence ’ ? 

A good many years ago I availed myself of the op- 
portunity extended to me ov a number of occasions, 
to examine that mass of living humans which con- 
stituted a cargo that filled the hold of a slave skip in 
the West Indies ; and many a time since have I had 
the privilege of studying some of the lowest types of 
the now-existing Indians in this country. If Mr. 
Munger has ever had the opportunities of observing 
the habits of such creatures in their native haunts, 
I doubt very much that he would be wholly pre- 
pared to say, that, among all species of men, ‘‘ the 
struggle for existence [now] yields to a moral law of 
preservation, and is so reversed.” 

Are our researches to now cease with respect 
to these low types of brute-like men, of which 
whole races still inhabit various quarters of the 
globe? Take the Mojaves of this country, and some 
of the tribes of central Africa, or Asia, or the native 
Australians, and any number of examples from them 
will stand witness to violate nearly every axiom Mr. 
Munger lays down in his category in the Century. 
In reality, some of them fully carry out the popular 
notion of a ‘ connecting link ;’ and from a study of 
their physical and moral organizations, science, no 
doubt, has derived some of her most trustworthy 
data for the establishment of evolutionary laws. 
They have by no means ‘become conscious of the 
Infinite One,’ nor do they ‘ systematize knowledge 
and reason upon it ;’ or at least, as Mr. Muoger says 
for the brute, ‘except in a rudimentary and fore- 
casting way.’ 

Perhaps the remaining ‘ lines for research’ of our 
author's category, upon which I have no comment 
to pass, may be more pertinent to a far later stage 
of man’s development than would hold good at 
this day. The laws of evolution are still in active 
operation about us on every hand, and they have by 
no means been suspended in man’s case, as Mr. 
Munger would have us believe. It can be said of the 
highest and best types of men, that, as a class, they 
are but on the threshold of psychica] and intel- 
lectual evolvement, while some of the lowest forms 
of the black men of Africa occupy a moral and 
mental] plane but a, few degrees above the one in 
which we find the corresponding attributes of some 
of those representatives of the animal kingdom that 
no doubt, in our author’s zodlogy, would be classified 
among the brutes. 
R, W. SHUFELDT. 


Fort Wingate, N, Mex., May 18. 
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Errata. 

Tn these days of co-operative enterprises there is 
a chance of success for many a useful scheme that 
in other times would be utopian ; and so the writer 
would like to suggest the usefulness of a separate 
systematic publication devoted to errata, to appear 
at intervals as materials accumulated for it. In it 
any student of an important book might hope to 
find collected all the important errors that critics 
and other readers had discovered. These errors 
might be disturbing misprints, slips in dates or the 
spelling of a name, mistakes in formulae or mathe- 
matical tables, etc., or possibly might extend to very 
brief criticisms on a book for the omission of very 
important facts bearing on the argument, or the use 
of unreliable authorities. Just how far it would be 
safe or desirable to go into such criticism, must, of 
course, be left to the judgment of the editor. 

If such a plan commends itself to those who use 
books, and therefore want them to be correct, it 
ought not to be difficult to put it into operation 
through the co-operative work of public-spirited 
publishers, and of the librarians, who have already 
done so much for. book-users, that in our gratitude 
to them we have the proverbial ‘lively sense of 
favors to come.’ 

If the publication of such a list as this were started, 
either as an independent venture or as a supplement 
to the Publishers’ weekly or the Library journal, we 
cannot doubt that many readers all over the country 
would gladly furnish contributions to it; and such 
scattered corrections as one finds in newspaper re- 
views of a book would be collected in a way to be 
useful to all who use the book in question. 

C. K. Wap. 


Popular astronomy. 

Permit me to make a few remarks on the review 
of my ‘Story of the heavens,’ which appeared in 
your issue of April 23. 

You first charge me with appropriating a figure on 
p. 78 of Professor Newcomb’s ‘ Popular astronomy,’ 
and you assert that the text relating thereto has been 
borrowed from him. I refer to my ‘ London science 
class-book of astronomy,’ articles 60 to 68, where 
essentially the same figures and reasoning are used. 
This was published in 1877; Newcomb’s, in 1878. 
No doubt I had read Newcomb afterwards, and pos- 
sibly improved on the original illustration by so do- 
ing. Probably the same idea has occurred to many 
others besides Newcomb and myself. 

You also charge me with taking illustrations with- 
out acknowledgment, yet out of one hundred and 
six figures you only cite one (p. 228) to support — 

charge. The extent of my offence is just this: 
the original manuscript of my book I had bene 
to Newcomb, but I struck out the reference from the 
proof in the belief that he would not care to be cited 
for so trivial a matter. 

The two passages from Professor Young’s ‘Sun’ 
have been unconsciously adopted by me by a care- 
lessness which I sincerely regret. They were copied 
some years ago for use in my lectures ; they passed 
into my manuscripts, and I lost sight of their origin, 
and them as my own language, which, until 
my attention was called to the matter by your re- 
view, I believed them to be. 

While I am glad to have my errors pointed out, 
and to make what reparation may be possible, I must 
indignantly protest against the tone of your com- 


SCIENCE. 


[Vou. VIL, 


ments. You have fastened the worst cor 
on these blots, and accuse me of pillage. The si 
principles of justice should have required you to hes 
my explanation before you make so serious an al 
tion. You have even spoken of it as wholesale 
lage, with what justice I leave your readers to d 
I have added the lines in the passages impugned \ 
your review, as well as in the kindred review in 
Nation ; I have also added the equivalent of: 
illustration on p. 228; and I find the whole ame 
to two pages and a half, while the entire volume ¢ 
tains five hundred and fifty-one. Rosert S. B 
Dublin, May 12. 


[We are glad to publish Professor Ball’s re 
the critics of his book, and hope that he will 
fully vindicated by the letters from Professors Ni 
comb and Young in Science of April 30. — Ep.] 
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Barometer exposure. 

You gave a place to my letter showing how 
mometers were affected by the place of expo 
will you now allow me to point out how the baron 
also seems to be thus affected ? 

At the Blue Hill observatory, during high wit 
the barograph shows sudden small oscillations, wh 
on watching, bave been found to be coincident 
changes in the wind’s velocity. When the 
rushes by with increased velocity, the barog 
sinks ; and when the wind subsides somewhat, the 
barograp! h rises again slightly. About noon ¢ 
March 16 the wind’s velocity rapidly rose from f 
to thirty-five miles, and the barometer suddenly f 
five-hundredths of an inch. During a sudden ¢ 
attending a shower last summer, the barometer f 
a tenth of an inch, and immediately rose again 
the gust ended. These facts all suggest that ti 
wind, in blowing by at right angles to the cracks 
crevices in the building, produces a mechanic 
effect, which tends to draw the air out of the bui 
ing, and decrease the pressure inside. In confirn 
tion of this conclusion. whenever, during high wind 
the hatchway in the top of the tower is opened, 
gives a larger aperture for the wind to act on, 
the pressure on the inside immediately falls. It 
as much as a tenth of an inch during a seventy-m 
wind in February. This seems to point to the e 
clusion that during high winds the barometer 
too low. 

In Loomis’s fifteenth paper in the American je 
nal of arts and sciences, he discusses the reduction to 
sea-level of the barometer-readings on Mount W; 
ington, and finds a number of cases in which t 
barometer-readings, when reduced to sea-level b 
the formulas usually in use, are three-tenths of 
inch or more lower than would seem to be the ti 
readings as determined from the neighboring s 
of Burlington and Portland. These cases all oc- 
curred when the wind was very high on Mow 
Washington, the average being sixty-six miles p 
hour, and some cases showing as much as a hundvedl 
miles. In his remarks, Loomis says that these ‘‘ gre 
anomalies are confined to the colder months of 
year, and seldom occur except during the prog 
of A gy storms.” 

suggests that at Mount Washington, as 
Blue B Hill, an robably elsewhere, the wind, in blo 
ing by the building with great velocities, produces : 
partial vacuum inside. 


H. Heim CLayTon. 
Blue Hill observatory, May 18, 








